ABSTRACT
INTRODUCTION
Duckweed are small floating aquatic plants, widely available in Bangladesh and consists of four genera viz. Lemna, Spirodela, Wolfilla and Wolffiella among which 40 species have been identified so far. Lemna minor is the most important species of Lemna (Journey et al., 1991) . It can be grown abundantly with minimum cost and can be made available in much cheaper price than other alternative plant protein sources. Recently duckweed has been accepted as a protein rich (40-45% of the dry weight) food for fish (Leng et al., 1995; Saha et al., 1999) . Duckweed protein has higher concentration of essential amino acids, lysine and methionine, than most plant proteins and more closely resembles animal protein in that respect (Journey et al., 1991) . There are some studies available on the use of duckweed as feed for fishes in monoculture but a little work have been carried out on its in polyculture. Considering the importance of duckweed use and development of future research on duckweed the present study was undertaken to evaluate effect of duckweed supplementation on the growth, survival and production of 5 species of fishes in polyculture together with its effects on the limnological conditions of the experimental ponds.
MATERIALS AND METHODS

Experimental pond
A series of 6 rectangular ponds of about 40 m 2 of surface area and 0.7 m of water depth were used for the experiment. The bottoms of the ponds were plain with 6 inches mud. Bottom soil type was silt clay. All the ponds were completely independent having facility of water supply from a deep tube-well. The embankment was well protected and covered with grass. Three ponds were assigned for treatment I (with duckweed supply) and the other three for treatment II (control, without duckweed supply).
Fertilization of pond
Fertilization of pond was done fortnightly with cowdang, urea and triple super phosphate at the rate of 10 kg/dm, 60 g/dm and 90 g/dm, respectively. Cowdung was applied at four corners of each pond as bulky amount. Triple super phosphate and urea were mixed together, dissolved in a plastic bucket before 24 hours of application and applied by spreading on pond surface manually.
Stocking fish
After 7 days of fertilization, fingerlings of silver carp (Hypopthalmicthys molitrix), Thai sharpoti (Barbodes gonionotus), tilapia (Tilapia nilotica), common carp (Cyprinus carpio var communis) and mrigel (Cirrhinus cirrhosus) were stocked in all the ponds at the density of 80 fish per decimal and at the ratio of silver carp:tilapia:sharputi:mrigel:common carp= 20:20:20:10:10. The initial average weight of silver carp, mrigel, tilapia, sharputi and common carp was 10.10 g. All the fingerlings were collected from a commercial nursery. Transportation of fingerlings was done carefully to minimize the stress and mortality. Proper conditioning (60 min.) was done before releasing the fingerlings in the experimental ponds. Rearing of fish was conducted for 90 days.
Supply of duckweed as fish feed
Duckweed were cultured in a separate pond and collected everyday for feeding experimental fish. Collected duckweed were weighed and supplied everyday to the fish of treatmet I at a rate of 20% of total body weight of fish.
Study of water quality parameter
During the study period the water quality parameters were recorded fortnightly. Transparency (cm), water temperature (°C), pH, dissoved oxygen (mg/L), total alkalinity (mg/L), PO 4 -P (mg/L), NO 3 -N (mg/L), phytoplankton density (cells/L) and zooplankton density (cells/L) were recorded and estimated fortnightly with the standard methods.
Statistical analysis
T-test of net fish production of the ponds under treatment I and treatment II was done using SPSS statistical package programme.
RESULTS AND DISCUSSION
The results of physico-chemical parameters of experimental ponds are shown in Table 1 . All the physico-chemical parameters recorded during the experimental period were within the acceptable ranges for fish culture. Transparency (turbidity resulting from plankton) of water varied between 34.0 to 49.0 cm. Rahman (1992) stated that the transparency of productive waterbodies should be 40 cm or less. Water temperature ranged between 29.0 to 32.0°C. Ali et al. (1982) found that water temperature range of pond between 20.5 to 36.5°C was suitable for fish culture. Ranges of pH, dissolved oxygen, total alkalinity, phosphate phosphorus and nitrate nitrogen found in both the treatments (Table 1) were suitable for fish culture (Rahman, 1992; Islam 1997 ).
Phytoplanktons population indicates the productive status of a waterbody, because these are the direct and basic sources of food for most of the organisms in aquatic habitat. In the present study, phytoplankton densities in treatment I and treatment II ranged between 4.7 × 10 4 to 5.8 × 10 Use of duckweed as fish feed cells/L and 4.4 × 10 4 to 5.7 × 10 4 cells/L, respectively. During the present study, ranges of zooplankton in ponds supplied with duckweed (treatment I) and without duckweed (Treatment II) were 7.7 × 10 3 cells/L to 9.9 × 10 3 cells/L and 7.0 × 10 3 cells/L to 8.5 × 10 3 cells/L, respectively. These ranges of plankton were suitable for fish culture and similar to results obtained by Rashid (1999) and Israfil (2000) . Production of fish is shown in Table 3 . After the 90 days of experimental period, net production of fish was 7.771 kg/dec in treatment I (with supply of duckweed) and 5.923 kg/dec in treatment 2 (without duckweed supplement). Percent increase of net production of fish of treatment I over treatment II were 31.25%. Journey et al. (1991) found similar results. Culley (1976) found that dried duckweed are highly nutritive containing 20-40% crude protein, 6% fat and only 7-10% fiber and duckweed might be compete with classical protein crops like alfalfa and soybean. Kohinoor et al. (1999) observed the effectiveness of duckweed as a low-cost supplementary feed in a six months production trial on raj puti (Barbodes gononionotus) with carp. They stated that duckweed would be a low-cost supplementary feed, particularly for farmer with limited income. Most of the physico-chemical parameters of the ponds under treatment I and treatment II were similar but production of fish in the ponds with duckweed supplementation were higher than those in the ponds without duckweed supplement. The results indicated that duckweed supplement positively influenced the growth of experimental fishes. T-test of net production showed that diffrence between treatment I and treatment II was statistically significant (p<0.05) i.e. influence of duckweed on production of fish was positively significant. In fine, it may be concluded that duckweed may be preferable food item for fishes at least the fishes under experiment and can effectively be used as low-cost feed for their polyculture. 
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